Identification of a novel Ser/Thr protein phosphatase Ppq1 as a negative regulator of mating MAP kinase pathway in Saccharomyces cerevisiae.
The specificity and efficiency of cell signaling is largely governed by the complex formation of signaling proteins. The precise spatio-temporal control of the complex assembly is crucial for proper signaling and cell survival. Protein phosphorylation is a key mechanism of signal processing in most of cell signaling networks. Phosphatases, along with kinases, control the phosphorylation state of many proteins and thus play a critical role in the precise regulation of signaling at each stage such as activation, propagation, and adaptation. Identification and functional analysis of pathway-specific phosphatase is, therefore, crucial for the understanding of cell signaling mechanisms. Here, we have developed a novel screening strategy to identify pathway-specific phosphatases, in which the entire repertoire of cell's phosphatases was tethered to a signaling complex and the changes in signaling response were monitored. As a model target, we have chosen the mating MAP kinase pathway in the budding yeast, which is composed of three kinases and Ste5 scaffold protein. Using this strategy, a putative Ser/Thr phosphatase, Ppq1, was identified to be mating-specific. Results show that Ppq1 down-regulates mating signaling by targeting at or upstream of the terminal MAP kinase Fus3 in the cascade. The catalytic activity of Ppq1 as a phosphatase was confirmed in vitro and is necessary for its function in the regulation of mating signaling. Overall, the data suggest that Ppq1 functions as a negative regulator of mating MAPK pathway by dephosphorylating target pathway protein(s) and plays a key role in the control of the background signaling noise.